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Minimally invasive spine stabilization (MISt) using percu-
taneous pedicle screws (PPS) is becoming increasingly use-
ful in the treatment of spondylodiscitis and spinal tuberculo-
sis (TB)". Although anterior curettage and bone grafting are
basic surgical procedures in such interventions, a recent re-
port has described infection resolution with posterior instru-
mentation alone”. This report describes a case of epidural
abscess that resolved with MISt and recurred after initiation
of TB treatment, a phenomenon known as a paradoxical re-
sponse (PR).

A 58-year-old woman with no relevant medical history
presented to our hospital with complaints of back pain, gen-
eral malaise, and lymphadenopathy in the left supraclavicu-
lar fossa. Computed tomography showed a nodular shadow

in the upper lobe of the left lung and a pathological fracture
at T6 (Fig. 1A, 1B). Magnetic resonance imaging (MRI)
showed signal hyperintensity at T6,7 and epidural abscess
on T2-weighted imaging (Fig. 1C). The leukocyte count of
8900/uL, C-reactive protein level of 0.38 mg/dL and positive
result for T-SPOT.TB test on blood biochemistry led us to
suspect spinal TB. No neurological deficits such as motor
palsy or sensory disturbance were identified. As gastric juice
and sputum cultures were negative for Mycobacterium tu-
berculosis, no definitive diagnosis could be made. Back pain
gradually worsened and bone destruction progressed, so bi-
opsy and posterior fixation with PPS at the T4-9 level was
performed without nerve decompression (Fig. 2). PCR of
the biopsy specimen from the vertebral body confirmed TB;

Figure 1. Preoperative imaging. A) Axial computed tomography (CT) of the chest. White arrow shows a nodular shad-

ow in the upper lobe of the left lung. B) CT of the thoracic spine. Pathological fracture is evident at T6. C) Preoperative

sagittal T2-weighted magnetic resonance imaging. Epidural abscess is seen compressing the spinal cord.
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thus, antitubercular drugs (isoniazid, rifampicin, pyrazina-
mide, and ethambutol) were started on postoperative day 2.
Back pain improved, inflammatory response disappeared,
and MRI confirmed the disappearance of the epidural ab-
scess (Fig. 3A). However, two months postoperatively, the
patient gradually developed gait disturbance and bladder
bowel dysfunction and was transferred to the emergency
room. Motor weakness (hip flexion, knee extension, ankle
dorsiflexion, and planter flexion: 3/3, 4/4, 5/5, and 5/5, re-
spectively), bilateral positive Babinski reflexes, dysuria, and
weakness of the anal sphincter were identified. MRI of the
thoracic spine showed recurrence of the epidural abscess
that had previously disappeared (Fig. 3B); therefore, T6,7
laminectomy was performed. The patient underwent anterior

Figure 2. Postoperative X-ray shows T4-9 fixation
with percutaneous pedicle screws.
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curettage and iliac bone and rib grafting as a standby proce-
dure to achieve cure (Fig. 4). Two years postoperatively, in-
strumentation was removed from the patient after bone fu-
sion was confirmed, and no recurrence of infection was ob-
served.

With continued improvement to the PPS system, MISt can
be applied to long fixation of tumors and infections”. Guo et
al. reported good results with PPS-only fixation of early spi-
nal TB". Spinal TB is reported to occur in ~150 patients

Figure 3. Sagittal T2-weighted magnetic resonance imaging
(MRI). A) After the initial operation. White arrow shows the lo-
cation of the epidural abscess. B) MRI after onset of paralysis of
the lower extremities. White arrow shows the recurrence of the
epidural abscess that had previously disappeared.

Figure 4. After anterior fusion. A) Postoperative X-ray. B) Computed tomography of the thoracic spine. Iliac and rib grafts

are seen at T6,7.
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per year in Japan, accounting for ~1% of all cases of TB”.
Although advances in antitubercular drugs have reduced the
number of patients, diagnosis and treatment can be time-
consuming and difficult. PR is a known problem after start-
ing TB treatment, causing existing TB lesions to worsen or
new TB lesions to appear in patients whose clinical symp-
toms initially improved with the administration of antituber-
cular drugs®. PR is conjectured to represent a delayed local
immune response or dysregulation of cellular immune re-
sponses to a large number of rapidly killed M. tuberculosis
components”. Velivela et al. reported an increased risk of
epidural abscesses with PR in patients with spinal TB, ne-
cessitating, as in this case, surgery in half of the cases®.

In conclusion, MISt is a useful procedure. However, in
cases of spinal TB, the risk of abscess may increase after
the first dose of antitubercular drugs. Therefore, it is crucial
to promptly recognize PR after MISt based on physical and
imaging findings.

Conflicts of Interest: The authors declare that there are
no relevant conflicts of interest.

Sources of Funding: None

Acknowledgement: The authors wish to thank all the
staff at Jikei University School of Medicine Hospital for
their kind support.

Author Contributions: S. Katsumi wrote and prepared
the manuscript. All authors participated in the study design.
All authors have read, reviewed, and approved the article.

Ethical Approval: Ethics approval was waived by the
ethics committee as this was a case report. All procedures
performed were part of routine care. This study was con-
ducted in accordance with the principles of the Declaration

460

dx.doi.org/10.22603/ss11.2023-0003

of Helsinki and the laws and regulations of Japan.

Informed Consent: Informed consent was obtained from
the patient for the publication of her clinical data and photo-
graphs.

References

1. Tani Y, Saito T, Taniguchi S, et al. A new treatment algorithm that
incorporates minimally invasive surgery for pyogenic spondy-
lodiscitis in the thoracic and lumbar spines: the results of its clini-
cal application to a series of 34 patients. Medicina (Kaunas).
2022;58(4):478.

2. Lin TY, Tsai TT, Lu ML, et al. Comparison of two-stage open
versus percutaneous pedicle screw fixation in treating pyogenic
spondylodiscitis. BMC Musculoskelet Disord. 2014;15(1):443.

3. Shinohara A, Ueno Y, Marumo K. Weekly teriparatide therapy rap-
idly accelerates bone healing in pyogenic spondylitis with severe
osteoporosis. Asian Spine J. 2014;8(4):498-501.

4. Guo S, Zhu K, Zhang S, et al. Percutaneous pedicle screw fixation
alone versus debridement and fusion surgery for the treatment of
early spinal tuberculosis: a retrospective cohort study. Med Sci
Monit. 2019;25:1549-57.

5. TB in JAPAN Annual Reports [Internet]. Tokyo: the Tuberculosis
Surveillance Center (JP). 1998 Jan [cited 2022 Dec 18]. Available
from: https://jata-ekigaku.jp/

6. Thwaites G, Fisher M, Hemingway C, et al. British Infection Soci-
ety guidelines for the diagnosis and treatment of tuberculosis of
the central nervous system in adults and children. J Infect. 2009;
59(3):167-87.

7. Zandvakili A, Kobayashi T, Kaewpoowat Q, et al. Pelvic and cen-
tral nervous system tuberculosis complicated by a paradoxical re-
sponse manifesting as a spinal tuberculoma: a case report. BMC
Infect Dis. 2022;22(1):750.

8. Velivela K, Rajesh A. Paradoxical response in spinal tuberculosis:
lessons learnt. J Neurosci Rural Pract. 2016;7(2):206-9.

Spine Surgery and Related Research is an Open Access journal distributed under
the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Interna-
tional License. To view the details of this license, please visit (https://creativeco
mmons.org/licenses/by-nc-nd/4.0/).




